ENVIRONMENTAL

October 27, 2016

Ms. Michelle Kaysen

United States Environmental Protection Agency Region 5
Mail Code LU-9J

77 West Jackson Boulevard

Chicago, lllinois 60604

RE: Final Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report, Hartford
Petroleum Release Site, Hartford, Illinois

Ms. Kaysen:

On behalf of Apex Oil Company, Inc. (Apex), 212 Environmental Consulting, LLC (212 Environmental)
submitted the draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report, Hartford
Petroleum Release Site, Hartford, Illinois to the United States Environmental Protection Agency
(USEPA) and lllinois EPA on July 1, 2016. The USEPA, lllinois EPA, and Tetra Tech (USEPA technical
review contractor) provided Apex and 212 Environmental with comments regarding the draft report
via correspondence on August 2, 2016. 212 Environmental met with the USEPA, Illinois EPA, and
Tetra Tech on August 12, 2016 to discuss the comments and the forthcoming revisions to the report.
The revised Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report, Hartford Petroleum
Release Site, Hartford, lllinois was submitted to the USEPA and lllinois EPA on August 26, 2016. The
USEPA comments dated August 2, 2016 and Apex’s response to these comments dated August 26,
2016 are included in Attachment A.

The USEPA provided comments regarding the revised Soil Vapor Extraction System Effectiveness Zone
6 Optimization Report, Hartford Petroleum Release Site, Hartford, Illinois in correspondence dated
October 4, 2016. Apex responded to the additional USEPA comments via correspondence dated
October 13, 2016. The USEPA comments dated October 4, 2016 and Apex’s response to these
comments dated October 13, 2016 are included in Attachment B.

The USEPA submitted follow-up questions via email on October 14, 2016. Apex responded to these
additional questions via email dated October 26, 2016. The USEPA provided a final correspondence
regarding the revised Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report, Hartford
Petroleum Release Site, Hartford, Illinois on October 27, 2016. These three correspondences are
provided in Attachment C.

Apex has revised Section 5 and Section 6, as well as Figure 21 of the revised Soil Vapor Extraction
System Effectiveness Zone 6 Optimization Report, Hartford Petroleum Release Site, Hartford, Illinois
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based on the USEPA, Illinois EPA, and Tetra Tech comments and recommendations. Please find
included with this correspondence the following replacement pages for the final Soil Vapor Extraction
System Effectiveness Zone 6 Optimization Report, Hartford Petroleum Release Site, Hartford, Illinois:

1.

oA W

Cover and Spine for the Binder
Title Page
Section 5
Section 6

Figure 21

These pages should be inserted into and replace the corresponding pages in the revised Soil Vapor
Extraction System Effectiveness Zone 6 Optimization Report, Hartford Petroleum Release Site, Hartford,
Illinois dated August 26, 2016.

Apex and 212 Environmental appreciate your continued engagement with this project. If you have
any questions or require any additional information, please contact me at (513) 430-1766.

Sincerely,
212 Environmental Consulting, LLC

/AN

Paul Michalski, P.G.

Attachments

ccC:

James Sanders, Apex Oil Company, Inc.
Tom Miller, lllinois Environmental Protection Agency
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USEPA COMMENTS DATED AUGUST 2, 2016 AND
APEX OIL COMPANY, INC. RESPONSE DATED
AUGUST 26, 2016
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August 26, 2016

Ms. Michelle Kaysen

United States Environmental Protection Agency, Region 5
Mail Code LU-9J

77 West Jackson Boulevard

Chicago, lllinois 60604

RE: Revised Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report, Hartford Petroleum
Release Site, Hartford, lllinois

Ms. Kaysen:

On behalf of Apex Oil Company, Inc. (Apex), 212 Environmental Consulting, LLC (212 Environmental)
submitted the draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report, Hartford
Petroleum Release Site, Hartford, Illinois to the United States Environmental Protection Agency (USEPA) and
lllinois EPA on July 1, 2016. The report summarized the additional testing and evaluation of the geologic,
hydrologic, construction, and operational criteria that was performed between January and June 2016, in an
effort to optimize recovery of volatile petroleum hydrocarbons beneath Soil Vapor Extraction (SVE) System
Effectiveness Zone 6 (Zone 6).

The USEPA, Illinois EPA, and Tetra Tech (USEPA contractor) provided Apex and 212 Environmental with
comments regarding the draft report via correspondence on August 2, 2016. 212 Environmental met with
the USEPA and Tetra Tech on August 12, 2016 to discuss the comments and the forthcoming revisions to
the report. A response to the comments as well as, the revised Soil Vapor Extraction System Effectiveness
Zone 6 Optimization Report, Hartford Petroleum Release Site, Hartford, Illinois, is provided with this
correspondence.

Apex and 212 Environmental appreciate your continued engagement with this project. If you have any
questions or require any additional information, please contact me at (513) 430-1766.

Sincerely,
212 Environmental Consulting, LLC

> / ’
e I Pre,
Paul Michalski, P.G.

Attachments

cc James Sanders, Apex Oil Company, Inc.
Tom Miller, lllinois Environmental Protection Agency
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Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment Sub-section Topics of Discussion Recommended Revisions
Number
Section 1.0 Introduction
1 1.0 Re: “These wells have not been operable largely due to It is recommended that the report clarify that if significant changes aimed towards
Page 1-3 occlusion of the well screen with groundwater over time. This | improving dewatering are made (e.g., installation of a water treatment system), the
Para 1 occurs despite an extensive effort to install stingers within wells with the occluded screens could be made operational.

the extraction wells and recover groundwater via total
phase extraction (TPE) instead of operating the wells to
solely recover vapors, as originally designed.”

Without effective dewatering, these extraction wells are too
deep to be used.

Response to Apex concurs that the HSVE wells with occluded screens could be operational if there were significant changes to the groundwater treatment infrastructure. Such changes
Comment 1 would require construction of a system capable of continuous treatment and discharge of water at flow rates one to two orders-of-magnitude higher than the average
accumulation rate at the thermal treatment system currently located on the Premcor facility adjacent to the Village of Hartford. However, the results of the enhanced total
phase extraction (TPE) test, did not indicate that significantly increasing the groundwater extraction rates from the three vapor recovery wells screened in the Rand stratum
and located on North Olive Avenue in Soil Vapor Extraction (SVE) Effectiveness Zone 6 (Zone 6) would result in a significant increase in the mass recovery of volatile
petroleum hydrocarbons. The enhanced TPE test was performed during a period of low groundwater elevations in the Rand stratum and in a portion of Zone 6 that contains
light non-aqueous phase liquids (LNAPL) and associated elevated concentrations of petroleum and non-petroleum related hydrocarbons in the dissolved and vapor phases.

2 1.1 Purpose Re: “Reevaluation of the three dimensional (3D) visualization | The revision of the three-dimensional visualization analysis (3DVA) based on the
Para 1 of the geologic setting underlying Zone 6. A detailed 3D reinterpretations of the original boring logs should provide the basis for more
Bullet 1 visualization analysis of the accurate understanding of site heterogeneity. It is recommended that 3DVA
lithology described during installation of soil borings was continue to be used to support future evaluations of removal efficiencies of all

prepared and subsequently compared to the generalized 3D contaminant phases (LNAPL, dissolved, vapor) from within specific zones and
stratigraphic interpretation of the geologic setting. These 3D | wells, in relation to screened intervals and lithologies.

visualization analyses were compared to determine if there
are additional geologic factors that may be affecting efforts
to recover volatile hydrocarbons in specific locations in Zone
6.”

Response to Apex concurs that the reevaluation of the three dimensional (3D) visualization of the lithology beneath the Hartford Site can, in some cases, provide a more nuanced
Comment 2 understanding of site heterogeneities, that may support future evaluations of hydrocarbon mass removal and losses and may serve as a useful tool to communicate site
conditions to stakeholders. As indicated in Section 6 (Recommendations) if specific data gaps are identified in the conceptual site model that may be resolved through
further evaluation of the detailed 3D visualization analysis of the lithology, then additional modeling may be performed in focused portions of the Hartford Site, similar to
the analysis completed for Zone 6.
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Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment

Sub-section Topics of Discussion Recommended Revisions
Number

Section 2 Background
3 2.1.2; Table 1 Table 1 presents a summary of the soil vapor It is recommended that the stinger depths be added to this table.
extraction wells construction and settings.

Response to Stinger depths are periodically (as often as semi-weekly) adjusted in response to fluctuations in the groundwater table and as such are continually in a state of flux. Stinger
Comment 3 depths and adjustments are provided within Appendix A of the Semiannual Soil Vapor Extraction (SVE) System Operations, Maintenance, and Monitoring (OMM) Report .

4 2.1.2 Soil Vapor This section presents a general summary of Zone 6 soil vapor | Applied vacuum is an important operational parameter for SVE. It is recommended
Extraction extraction (SVE) operations. that a description of the applied vacuum levels measured during the test be added to
this section.

Response to This section was intended to provide an overview of SVE operations within Zone 6, specifically to highlight the challenges associated with continuously operating
Comment 4 individual extraction wells installed within the Rand stratum and was not intended to provide specifics regarding the day-to-day operation and monitoring of SVE wells
across the Hartford Site. Details regarding operating parameters are highly variable due to fluctuations in the groundwater table and are provided within Appendix A of the
Semiannual SVE System OMM Report .

Section 3.0 Site Setting

5 3.11 Re: “In addition, a 3D isopach map of the generalized It is recommended that these 3DV A approaches and outputs continue to be used to
Generalized stratigraphy showing the clay, silt, and sand units is included | evaluate the site and to communicate site conditions to stakeholders, as specified in
Stratigraphic on Figure 9.” Comment Numbers 6 and 7. Given the current condition of the site, it may provide
Interpretation Page additional benefit in the future to apply integrated 3DV A (geology, hydrogeology
3-3 and contamination [all phases as applicable]) at the strategic and larger-scale
Figure 9 evaluation levels as the remedy progresses, and to present the results using this

approach to lithologic visualization.

Response to Please refer to the Response to Comment No. 2.

Comment 5
6 3.1.2 Detailed Re: “While the detailed lithologic interpretation depicts a Use of Cone Penetrometer Testing data may be beneficial in the future, but should
Lithologic more nuanced and discontinuous setting within the upper 40 not wholly replace 3DVA of “actual geology” based on USCS Soil Types data.
Interpretation Page | feet of the subsurface compared to the generalized Further, if 3DVA of detailed lithology using numeric value equivalents to represent
3-5 Figures 7 and 8| stratigraphic interpretation, it is not any more accurate in USCS Soil Types is to be continued, it is recommended that these data equivalents
showing the actual geology, as reported within the borings be used to visualize the heterogeneity based on “actual geology” versus emulating
installed via Cone Penetration Testing .” the approach of representing geology expressed as the distribution of relative

hydraulic conductivity (Kg). The K approach, however, may provide greater
benefit in the future when remediation is more specifically focused on the
distribution, fate and transport of dissolved phase contamination.
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Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment
Number

Response to Apex concurs that the use of cone penetrometer testing (CPT) data, or similar geophysical data (e.g., electrical conductivity) could be useful to resolve specific data gaps
Comment 6 related to the Hartford Site. Apex also agrees that such geophysical data does not replace the use of 3D visualization of the lithologic setting. As discussed in Section 3.1.2
and further described in Appendix A, the USCS soil types were converted to a numerical value based on relative grain size and sorting with the soil types comprised of the
smallest grain size (i.e., high plasticity clays, fat clays) assigned a value of 1 and largest grain size (i.e., well graded sands or gravelly sands) assigned a value of 16. During
the teleconference between 212 Environmental Consulting, LLC, United States Environmental Protection Agency (USEPA), and Titrates conducted on April 13, 20186, it
was agreed that a whole number numeric value would be used to depict the USCS soil types within the revised 3D visualization of the lithology underlying Zone 6. It is
likely that the numeric value equivalents used in the revised 3D visualization of the lithology underlying Zone 6 would be consistent with a reinterpretation of the 3D
visualization of lithology performed using a distribution of relative hydraulic conductivities for each UCSC Soil Type. It should be noted that the hydraulic conductivity for
a given UCSC Soil Type can span several orders of magnitude (http://www.geotechdata.info/parameter/permeability.html).

Sub-section Topics of Discussion Recommended Revisions

7 3.1.2 Detailed Re: “Although the model provides a better sense of the It is agreed that the boring logs from any future borings should be used to design
Lithologic distribution of glaciofluvial deposits in the shallower portions | wells and screened intervals. However, it is recommended that 3DV A be used as a
Interpretation Page | of the subsurface, detailed analyses using existing lithologic line of evidence to support the identification of locations for any new borings at the
3-5 Figures 7 and 8| logs and additional soil borings will be necessary when site, as well as to help determine what target depths to drill to.

designing new recovery wells at the Hartford Site .”

Response to Please refer to the Response to Comment No. 2.

Comment 7
Section 4.0 Enhanced Total Phase Extraction Test
8 4-1 — Methods; Depth to water in all extraction wells is at least twice that of It is recommended that the report clarify the method of water removal used during
Table 7 the available vacuum lift, which should make the ability to the test to resolve the review observation. Include details such as stinger height
remove water from a well impossible based on the current adjustment to initiate and maintain the process and the use of dilution valves to
methods described. It is presumed that there must be some control the process. Clarify whether an airlift method was used, and if so, describe
method element(s) missing from the descriptions. how the method is inherently unstable when it relies on vacuum and is a process
that can easily shut down if adequate air flow is unavailable.
Response to It is recognized that vacuum lift for the SVE system at the Hartford Site (with a typical maximum operating vacuum of 100 in-H20) could not recover groundwater at

Comment 8 depths greater than approximately 8 feet below ground surface. Therefore, an airlift method is employed wherein air moving at high velocity entrains water droplets at the
air-water interface and conveys them upward into the horizontal conveyance line. The terminal end of each stinger consists of a beveled tip which allows for continued
airflow at high velocity and reduces the likelihood of shutting down (i.e., deadheading) while the stinger is incrementally lowered. Using visual and auditory cues from
water flowing through the transparent tubing at the stinger head, the field technicians gradually lowers the stinger to a target depth within the vertical well screen, stopping
when a steady flow of water is observed within the stinger. While regional groundwater fluctuations have the potential to result in unstable flow conditions, these were not
observed during the duration of the enhanced TPE test. It should be noted that the stinger depths are periodically (as often as semi-weekly) adjusted in response to
fluctuations in the groundwater table and as such are continually in a state of flux. Stinger depths and adjustments are provided within Appendix A of the Semiannual SVE
OMM Report. Section 4-1 was revised to include this discussion regarding water withdrawal during the enhanced TPE test.
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Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

C t
ommen Sub-section Topics of Discussion Recommended Revisions
Number
9 4-1 — Methods; Water levels in all extraction wells are approximately 1 foot Please clarify on Table 7 the actual stinger depths versus the liquid/air interface
Table 7 above the bottom of the stinger tubes. It would be impossible position and provide the rationale for any discrepancies.

to remove water via a stinger under this scenario.

Response to
Comment 9

As shown on Table 7, water levels within each of the extraction wells used during the Enhanced TPE test are approximately 1 foot below the bottom of the stingers. It is
important to understand that fluid level measurements collected within each of the SVE wells are estimated values as the vacuum must either be disrupted or shutdown prior
to gauging the fluid level within the operating wells. In the case of the three extraction wells used for the enhanced TPE test, there is a small sample port in each of the well
caps that is utilized for fluid level measurements. The cap is removed from the sample port and an interface probe is quickly lowered to air-water interface; however, this
process temporarily disrupts the casing vacuum, and likely results in lower measured groundwater elevations than those present under normal casing vacuum during
operation of the well. It is assumed that once the system vacuum is reapplied, the groundwater elevation increases such that the air-water interface rebounds to the
approximate depth of the tip of the stinger. A footnote has been added to Table 7 and the text in Section 4.1 has been modified to explain the qualitative nature of the fluid

level measurements within the operating extraction wells.

10

4-1 — Methods;
Figure 19

Water removal rates and air flows were measured once per
day by temporarily connecting the 40-gallon knock-out tank
and a flowmeter to the vacuum header. The majority of the
measurements were performed using 5-minute intervals per
day for each well. This method would not provide reliable
data because the water removal rates and air flows during the
majority of operation would differ from those during the short-
time measurement intervals. More reliable data would be
obtained by using an electrical pump operated by level
switches and a flow totalizer to evacuate liquid from the
knock-out tank in a continuous flow fashion during the test.

It is recommended that the report clarify the limitations of data representativeness
for water removal rates and air flow measurements obtained during knock-out tank
performance testing and that as a result, the water removal rates and totals volumes
provided are order-of-magnitude estimates.
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Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

C t
ommen Sub-section Topics of Discussion Recommended Revisions
Number
Response to It is agreed that more sophisticated techniques for estimating groundwater extraction rates, such as described within Comment No. 10, may provide more accurate water

Comment 10 removal rates. However, the extraction wells used for the enhanced TPE test are located within North Olive Avenue (an active roadway) within the Village of Hartford and
as such, long term measurements or continuous measurements would not be safe or practical.

In addition to the water removal rates estimated using the in-line knockout tank, water removal rates were also measured within the Main Header transmitting all of the
recovered soil vapor and groundwater to the thermal treatment system located on the Premcor facility. Prior to the start of the test, the water removal rate for the entire SVE
system was 1,000 gallons per day (gpd) as recorded on February 29, 2016. During the enhanced TPE test the water removal rate increased to between 2,600 and 2,800 gpd.
Following the enhanced TPE test, the water removal rate decreased to 1,400 gpd, as recorded on March 14, 2016. Note that towards the end of the test, the river stage
increased and precipitation was recorded (a total of 0.3 inches), which would have also resulted in increased water removal rates following completion of the test. Based on
the aggregate measurements recorded within the Main Header, it is estimated that the combined water removal rate from the three wells utilized during the enhanced TPE
test were between 1,200 to 1,800 gpd. The estimated average groundwater extraction rate for the enhanced TPE test using data collected from each well using the knockout
tank was 1,963 gpd, only slightly higher than the maximum that can be estimated using aggregate flowrate measurements from the Main Header. Furthermore, the
variability of the daily water removal rates recorded within the individual test wells was relatively low indicating that the measured rates were likely accurate. Based on the
close agreement between the individual well and system aggregate measurements (i.e., Main Header), it appears that the flow rates reported during the test are reasonable
and are not "order-of-magnitude estimates”. The text in Section 4-2 has been modified to include this discussion to provide benchmarks for interpreting the water removal
rates.

11 4-1 - Methods The report does not mention that electric well pumps were It is recommended that the report include the volumes of water evacuated from each
initially used to evacuate water from the test extraction wells. | extraction well using electric well pumps.
Thus, the total removal volume was unaccounted for.

Response to Electric pumps were not used to initially remove groundwater from each of the extraction wells prior to performing the enhanced TPE test, rather the existing stinger within
Comment 11 each of the wells was used to purge water from the well as described in the Response to Comment No. 8. The text within Section 4.1 as been modified to provide additional
detail regarding the process of initially removing groundwater from the extraction wells prior to the start of the enhanced TPE test. The amount of water initially removed
using the stinger ranged from 11.2 gallons from well HSVE-060 to 14.2 gallons from well HSVE-059, and is minor compared to the water generated during the enhanced
TPE test (approximately 20,000 gallons).

12 4-1 - Methods Reliable air flow measurements could not be performed during |It is recommended that the report clarify that reliable air flow measurements could not
the majority of the test due to the time elapsed during the use of, [be performed during the majority of the test due to unsuitable measurement
or change-out, of unsuitable measurement instrumentation. instrumentation used.
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Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment
Sub-section Topics of Discussion Recommended Revisions
Number
Response to It is agreed that the air flow measurements recorded during the first seven days of the enhanced TPE test were not as accurate as measurements collected thereafter due to

Comment 12 the high range of the Dwyer gauges (0-100 and 0-50 scfm), as discussed in Section 4-1. During the first four days of the test (March 1 through March 4, 2016) airflow was
measured using a Dwyer VFLO venturi flowmeter equipped with a magnehelic gauge that provided a broad range for measuring air flowrate (0-100 scfm) with the lowest
scale reading at 20 scfm. A smaller range magnehelic gauge (0-50 scfm) was acquired and used for measurements collected on March 7 and 8. Therefore, it is possible that
airflow was occurring between 0 and 20 scfm during the first four days and between 0 and 10 scfm on March 7 and 8th but could not be accurately measured with the
magnehelic gauges. However, it is unlikely that the air flowrates recorded between March 1 and March 8, 2016 were higher than those measured during the final four days
of the test (between 0.69 and 4.3 scfm) using the Preso® meter. The moisture content within the pore spaces between the silts and fine sands that makeup the Rand stratum
would have been higher during the first seven days of the test and decreased over the final four days of the test as dewatering and decreasing water levels (as measured in
the nearby monitoring locations) continued until March 10 and 11, 2016, when 0.3 inches of precipitation was recorded at the Hartford Site. ldeally, more accurate vapor
flowrate measurements would have been recorded during the first seven days of the test; however, this would not have impacted the outcomes of the test as the mass
removal rates remained very low even during the final four days of the test when flowrate measurements were more accurately recorded using the Preso® meter. The
discussion regarding air flowrate measurements has been revised accordingly in Section 4-2.

13 4-2 — Results; Liquid level measurements in the extraction wells were only It is recommended that the report clarify the impacts of these data gaps on the
Table 7 performed for 3 out of 11 days, whereas they should have been |evaluation of test performance.

performed at least daily during the test. Liquid levels in the
extraction wells were also not recorded in Appendix C.

Response to Fluid levels within the three extraction wells used during the enhanced TPE test were gauged daily to ensure that there was adequate open screen and to adjust the depth of
Comment 13 the stingers as necessary. While the fluid level measurements within the operating wells were not recorded each day, the depth of the stinger was recorded. As summarized
on Table 7, the stinger depths were adjusted only adjusted on March 4 as follows:

= HSVE-057: The stinger was lowered from 22.55 ft-btoc to 23.55 ft-btoc
= HSVE-059: The stinger was lowered from 20.40 ft-btoc to 21.5 ft-btoc
= HSVE-060: The stinger was raised from 22.55 ft-btoc to 20.60 ft-btoc.

It should be noted that a minimum of two feet of open screen was maintained within each of the three extraction wells throughout the enhanced TPE test. As discussed in
the Response to Comment No. 9, during fluid level gauging the vacuum within the operating well is disrupted resulting in lower measured groundwater elevations than
those present under normal casing vacuum during operation of the well. It is assumed that once the system vacuum is reapplied, the groundwater elevation increases such
that the air-water interface rebounds to the approximate depth of the tip of the stinger. A footnote has been added to Table 7 and the text in Section 4.1 has been modified
to explain the qualitative nature of the fluid level measurements within the operating extraction wells.

It should also be noted that the water extraction rates and fluid levels (when available) were similar between the operating wells, indicating steady state fluid level
conditions throughout the enhanced TPE test. Furthermore, the groundwater elevations within the adjacent monitoring locations (HMW-004, HMW-0248B, and MP-
085B) continuously decreased, supporting that the percent open screen was at a minimum stable and more than likely increasing in each of the extraction wells over the
course of the test. The missing fluid level measurements from the operating wells during the first several days of the enhanced TPE test would not affect the outcome nor
the interpretation of the test results.
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Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment Sub-section Topics of Discussion Recommended Revisions
Number
14 Table 7 and The locations and distances of monitoring wells HMW-004, It is recommended that monitoring wells HMW-004, HMW-048B and MP-085B
Figures 4 and 5 HMW-048B and MP-085B are not locations be added to Figures 4 and 5.
shown in relation to the test extraction wells.

Response to These location of monitoring wells HMW-004 and HMW-048B, as well as multipurpose monitoring point MP-085B have been added to Figures 4 and 5.
Comment 14

Section 5.0 Vapor Collection System Evaluation
15 Figure 20. Vapor probes vacuum monitoring results. Vapor probe It is recommended that the vapor probe identification numbers be added to Figure
identification numbers are not shown on the figure. 20.

Response to The vapor probe locations and identifications that were used to create the four vacuum distribution isopleth maps for Zone 6 included on Figure 20 have been provided on
Comment 15 Figure 4. 1t would not be feasible to add the individual locations or identifications to the isopleth maps provided on Figure 20.

16 5.2 - Volatile The report lacks mass recovery rates information and related It is recommended that the report be modified to add information on mass recovery
Hydrocarbon discussions. rates.

Distribution And
Mass Recovery
Rates

Response to This section has been revised to state: "The mass recovery rates for Zone 6, provided on Table 2, can be summarized as follows:

Comment 16 | = May 2015 — Mass removal rates were estimated at cight operating SVE wells and varied between 0 and 1000 pounds per day (Ibs/day) with the highest mass recovery

reported within well HSVE-099.
= September 2015 — Mass removal rates were estimated at four operating SVE wells and varied between 3.3 and 550 lbs/day with the highest mass recovery reported within

well HSVE-099

* November 2015 — Mass removal rates were estimated at four operating SVE wells and varied between 0 and 860.2 Ibs/day with the highest mass recovery reported within

well HSVE-099.

= February 2016 - Mass removal rates were estimated at five operating SVE wells and varied between 0 and 371.3 Ibs/day with the highest mass recovery reported within

well HSVE-077."

17 5-2 Re: “Operation of additional SVE wells near well HSVE-099 It is recommended that the report be modified to indicate that the additional well

would likely improve mass recovery within Zone 6 .” Agreed. | will only address a small area near HSVE-099 leaving the majority of Zone 6 wells
However, it will only address a small area near HSVE-099 at present state with low recovery rates.

leaving the majority of Zone 6 wells at present state with low
recovery rates.

Response to Apex concurs that operation of any additional SVE well may only affect an area proximal to the additional extraction well. Therefore, as indicated in Section 5.4, Apex
Comment 17 recommends connecting and operating extraction wells HSVE-001D and HSVE-030S, as well as evaluating the need for an additional extraction well to the west of wells
HSVE-075 and HSVE-076.
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Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment
Sub-section Topics of Discussion Recommended Revisions
Number
18 5-3 — Vapor It is not clear whether vapor recovery using temporary tubing Use of temporary vapor recovery tubing is not recommended in the future.

Recovery Using
Temporary Tubing

has any significant effect.

Response to
Comment 18

Apex concurs that the use of temporary tubing is not recommended in the future. As discussed in Section 5-3, during the 2012 time period, mass removal rates were the
highest observed since startup of the SVE system. This is primarily attributed to historical low groundwater conditions during this time period. However, there was also a
focused effort to improve mass recovery by connecting multipurpose monitoring points, groundwater monitoring wells, and large diameter recovery wells to the SVE
system using aboveground, temporary tubing. While it is not recommended that this process be reintroduced, mass recovery during 2012 was evaluated to determine if the

locations used for vapor recovery using temporary tubing in Zone 6 would be ideal for an additional SVE well. This same approach was used when evaluating the
placement of additional SVE wells in Zone 1 as part of the optimization efforts performed in 2014. Section 5.3 has been revised accordingly.

19

5-4 - Wells HSVE-
001S/D

and
HSVE-030S/D

Re: “Plug and abandon SVE Well HSVE-030D. ” 1t is not
clear what would be gained by this action. For example, this
well could potentially be used by future remedies such as
Multiphase Extraction (MPE).

Retain this well for potential future repurposing.

Response to

Based on the results of the enhanced TPE test it is unlikely that extraction well HSVE-030D would be used to recover petroleum hydrocarbons from the Rand stratum in the

Comment 19 future. However, this well will be retained unless it is determined that a more appropriately screened well within this portion of Zone 6 would improve mass recovery and
require the use of the transmission lines that are currently connected to well HSVE-030D. A separate request to plug and abandon well HSVE-030D would be made to the
USEPA and lllinois EPA if the use of the transmission lines currently connected to this well were proposed to be used for newly installed extraction well.
Section 6.0 Recommendations
20 Page 6-1 See Comment 6. See Comment 6.
Para 2
Bullet 1
Response to Please refer to the response to Comment No. 6.
Comment 20
21 NA Re: “The enhanced TPE test showed that increasing the rate It is recommended that this text be removed from the report and be replaced with

of water intake would allow for sporadic operation of the
deeper SVE wells installed within Zone 6, under seasonal low
water level conditions. However, the rate of water recovery
compared to the rate of hydrocarbon mass recovery indicates
that this approach is not practicable .” The results of the test
were inconclusive due to the various deficiencies in the design
and implementation of the enhanced TPE test. Therefore, the
test results cannot be used as a basis for this conclusion.

text that reflects the review comments provided.
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Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment
Number

Response to As discussed during the teleconference on August 12, 2016, the enhanced TPE test was conducted in an effort to improve the operability of wells in Zone 6 that are
Comment 21 screened within the Rand stratum along North Olive Avenue. The enhanced TPE test was designed to determine if increasing the water extraction rates within select wells
would allow: (1) well screens to be exposed, (2) unsaturated conditions to be maintained within the extraction wells and nearby monitoring locations, and (3) mass removal
rates to be significantly enhanced. The enhanced TPE test was not conducted to evaluate the applicability of TPE across the Hartford Site. It should be noted that TPE is
already successfully implemented within numerous wells that makeup the vapor collection system, specifically TPE has been employed within 59 operating wells over the
last two years. The report has been revised to clarify the purpose of the enhanced TPE test and to highlight that any conclusions stemming from the enhanced TPE test are
only applicable to wells screened in the Rand stratum in Zone 6.

Sub-section Topics of Discussion Recommended Revisions

22 NA Re: “Therefore, Apex is recommending to continue to operate | It is recommended that the report be modified to include specific recommendations
the extraction wells in Zone 6 as described within the Final for optimizing the current SVE system.

Vapor Collection System OMM Plan (Trihydro 2015) .”
Without significant changes, such as installation of a water
treatment system, the operation would have to be continued in
an SVE mode. Absent that strategic change, the current SVE
system operations could be optimized.

Response to As discussed during the teleconference on August 12, 2016, the purpose of this report was to identify potential modifications for components of the vapor collection system
Comment 22 in Zone 6 that could be implemented given the constraints of the thermal treatment system located on the Premcor facility. While the enhanced TPE test did not indicate
that significantly increasing water intake would improve mass recovery for wells installed within the Rand stratum along North Olive Avenue, there were several other
specific recommendations that were provided within Section 6 for improving mass recovery within Zone 6 including: (1) connecting wells HSVE-001D and HSVE-030S to
the Phase Il transmission lines, (2) installing seven additional vapor monitoring probes, as well as monitoring two additional existing vapor monitoring probes to better
assess vacuum distribution and total volatile petroleum hydrocarbon concentrations within the central portions of Zone 6, and (3) evaluating installation of two additional
extraction wells, the first to the north of well HSVE-099 and the second to the west of wells HSVE-075 and HSVE-076, based on the additional monitoring suggested in
Item No. 2.

23 NA Re: “Connect SVE wells HSVE-001D and It is recommended that the report include a drawing that indicates how such a
HSVE-030S to the Phase I11 transmission lines.” connection would be performed.

Response to A separate deliverable that provides plans and specifications for connecting wells HSVE-001D and HSVE-030S to the Phase Il transmission lines will be prepared and
Comment 23 submitted to the USEPA and Illinois EPA upon approval of this recommendation and meeting with the Village of Hartford to review the proposed construction activities.
The detailed plans and specifications would then be used to solicit bids from subcontractors.

24 NA Re: “While concurrently abandoning extraction wells HSVE- Retain well HSVE-030D for potential future repurposing.
001S and HSVE-030D .”

Response to Please refer to the response to Comment No. 19.
Comment 24
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EPA Secondary Review Comments on
Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment . . . . -
Sub-section Topics of Discussion Recommended Revisions
Number
General
Apex Oil Company, Inc. (Apex) responses to EPA's No additional report revisions are recommended.
61 A review comments are generally satisfactory.
EPA previously commented on certain technical It is recommended that Apex submit a work plan for EPA review prior to
deficiencies regarding the design and implementation of  [implementing any significant technical tasks such as testing, remedy
the Enhanced Total Phase Extraction Test. modifications and design changes. It is further recommended that prior review
G-2 N/A comments on the design and implementation of the Enhanced Total Phase
Extraction Test should be used to support any future design and planning of
similar testing activities.
Section 1.0 Introduction
EPA 1.0 Re: “These wells have not been operable largely due to It is recommended that the report clarify that if significant changes aimed towards
1 Page 1-3 occlusion of the well screen with groundwater over time. This  |improving dewatering are made (e.g., installation of a water treatment system), the wells
Para 1 occurs despite an extensive effort to install stingers within with the occluded screens could be made operational.
the extraction wells and recover groundwater via total
phase extraction (TPE) instead of operating the wells to
solely recover vapors, as originally designed .”
Without effective dewatering, these extraction wells are too
deep to be used.

Apex Response |Apex concurs that the HSVE wells with occluded screens could be operational if there were significant changes to the groundwater treatment infrastructure. Such changes

to Comment 1 |would require construction of a system capable of continuous treatment and discharge of water at flow rates one to two orders-of-magnitude higher than the average
accumulation rate at the thermal treatment system currently located on the Premcor facility adjacent to the Village of Hartford. However, the results of the enhanced total phase
extraction (TPE) test, did not indicate that significantly increasing the groundwater extraction rates from the three vapor recovery wells screened in the Rand stratum and
located on North Olive Avenue in Soil Vapor Extraction (SVE) Effectiveness Zone 6 (Zone 6) would result in a significant increase in the mass recovery of volatile petroleum
hydrocarbons. The enhanced TPE test was performed during a period of low groundwater elevations in the Rand stratum and in a portion of Zone 6 that contains light non-
aqueous phase liquids (LNAPL) and associated elevated concentrations of petroleum and non-petroleum related hydrocarbons in the dissolved and vapor phases.

EPA Response [EPA concurs with Apex's response to EPA Comment 1.
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EPA Secondary Review Comments on
Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment . . . . fei
Sub-section Topics of Discussion Recommended Revisions
Number
EPA 1.1 Purpose Re: “Reevaluation of the three dimensional (3D) visualization |The revision of the three-dimensional visualization analysis (3DVA) based on the
2 Para 1 of the geologic setting underlying Zone 6. A detailed 3D reinterpretations of the original boring logs should provide the basis for more accurate
Bullet 1 visualization analysis of the understanding of site heterogeneity. It is recommended that 3DVA continue to be used
lithology described during installation of soil borings was to support future evaluations of removal efficiencies of all contaminant phases
prepared and subsequently compared to the generalized 3D (LNAPL, dissolved, vapor) from within specific zones and wells, in relation to screened

stratigraphic interpretation of the geologic setting. These 3D |intervals and lithologies.
visualization analyses were compared to determine if there are
additional geologic factors that may be affecting efforts to

recover volatile hydrocarbons in specific locations in Zone 6 .”

Apex Response [Apex concurs that the reevaluation of the three dimensional (3D) visualization of the lithology beneath the Hartford Site can, in some cases, provide a more nuanced
to Comment 2 [understanding of site heterogeneities, that may support future evaluations of hydrocarbon mass removal and losses and may serve as a useful tool to communicate site
conditions to stakeholders. As indicated in Section 6 (Recommendations) if specific data gaps are identified in the conceptual site model that may be resolved through further

evaluation of the detailed 3D visualization analysis of the lithology, then additional modeling may be performed in focused portions of the Hartford Site, similar to the analysis
completed for Zone 6.

EPA Response |EPA concurs with Apex's response to EPA Comment 2.
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EPA Secondary Review Comments on
Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment . . . . -
Sub-section Topics of Discussion Recommended Revisions
Number
Section 2 Background
EPA 2.1.2; Table 1 Table 1 presents a summary of the soil vapor It is recommended that the stinger depths be added to this table.
3 extraction wells construction and settings.

Apex Response [Stinger depths are periodically (as often as semi-weekly) adjusted in response to fluctuations in the groundwater table and as such are continually in a state of flux. Stinger
to Comment 3 |depths and adjustments are provided within Appendix A of the Semiannual Soil Vapor Extraction (SVE) System Operations, Maintenance, and Monitoring (OMM) Report .

EPA Response [EPA concurs with Apex's response to EPA Comment 3.

EPA 2.1.2 Soil Vapor This section presents a general summary of Zone 6 soil vapor  |Applied vacuum is an important operational parameter for SVE. It is recommended that
4 Extraction extraction (SVE) operations. a description of the applied vacuum levels measured during the test be added to this
section.

Apex Response [This section was intended to provide an overview of SVE operations within Zone 6, specifically to highlight the challenges associated with continuously operating individual

to Comment 4 [extraction wells installed within the Rand stratum and was not intended to provide specifics regarding the day-to-day operation and monitoring of SVE wells across the Hartford
Site. Details regarding operating parameters are highly variable due to fluctuations in the groundwater table and are provided within Appendix A of the Semiannual SVE
System OMM Report .

EPA Response |EPA concurs with Apex's response to EPA Comment 4.

Section 3.0 Site Setting

EPA 3.1.1 Re: “In addition, a 3D isopach map of the generalized It is recommended that these 3DV A approaches and outputs continue to be used to
5 Generalized stratigraphy showing the clay, silt, and sand units is included  |evaluate the site and to communicate site conditions to stakeholders, as specified in
Stratigraphic on Figure 9.” Comment Numbers 6 and 7. Given the current condition of the site, it may provide
Interpretation Page 3- additional benefit in the future to apply integrated 3DVA (geology, hydrogeology and
3 contamination [all phases as applicable]) at the strategic and larger-scale evaluation
Figure 9 levels as the remedy progresses, and to present the results using this approach to
lithologic visualization.

Apex Response |Please refer to the Response to Comment No. 2.
to Comment 5
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EPA Secondary Review Comments on
Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment

Sub-section Topics of Discussion Recommended Revisions
Number

EPA Response |EPA concurs with Apex's response to EPA Comment 5.

EPA 3.1.2 Detailed Re: “While the detailed lithologic interpretation depicts a more |Use of Cone Penetrometer Testing data may be beneficial in the future, but should not
6 Lithologic nuanced and discontinuous setting within the upper 40 feet of  [wholly replace 3DV A of “actual geology” based on USCS Soil Types data. Further, if
Interpretation Page 3- [the subsurface compared to the generalized stratigraphic 3DVA of detailed lithology using numeric value equivalents to represent USCS Soil
5 Figures 7 and 8 interpretation, it is not any more accurate in showing the actual [Types is to be continued, it is recommended that these data equivalents be used to
geology, as reported within the borings installed via Cone visualize the heterogeneity based on “actual geology” versus emulating the approach of
Penetration Testing .” representing geology expressed as the distribution of relative hydraulic conductivity

(KR). The Ky approach, however, may provide greater benefit in the future when

remediation is more specifically focused on the distribution, fate and transport of
dissolved phase contamination.

Apex Response [Apex concurs that the use of cone penetrometer testing (CPT) data, or similar geophysical data (e.g., electrical conductivity) could be useful to resolve specific data gaps related
to Comment 6 |to the Hartford Site. Apex also agrees that such geophysical data does not replace the use of 3D visualization of the lithologic setting. As discussed in Section 3.1.2 and further
described in Appendix A, the USCS soil types were converted to a numerical value based on relative grain size and sorting with the soil types comprised of the smallest grain
size (i.e., high plasticity clays, fat clays) assigned a value of 1 and largest grain size (i.e., well graded sands or gravelly sands) assigned a value of 16. During the teleconference
between 212 Environmental Consulting, LLC, United States Environmental Protection Agency (USEPA), and Titrates conducted on April 13, 20186, it was agreed that a whole
number numeric value would be used to depict the USCS soil types within the revised 3D visualization of the lithology underlying Zone 6. It is likely that the numeric value
equivalents used in the revised 3D visualization of the lithology underlying Zone 6 would be consistent with a reinterpretation of the 3D visualization of lithology performed
using a distribution of relative hydraulic conductivities for each UCSC Soil Type. It should be noted that the hydraulic conductivity for a given UCSC Soil Type can span
several orders of magnitude (http://www.geotechdata.info/parameter/permeability.html).

EPA Response [EPA concurs with Apex's response to EPA Comment 6.
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EPA Secondary Review Comments on
Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment . . . . fei
Sub-section Topics of Discussion Recommended Revisions
Number
EPA 3.1.2 Detailed Re: “Although the model provides a better sense of the It is agreed that the boring logs from any future borings should be used to design wells
7 Lithologic distribution of glaciofluvial deposits in the shallower portions |and screened intervals. However, it is recommended that 3DVA be used as a line of

Interpretation Page 3-

5 Figures 7 and 8

of the subsurface, detailed analyses using existing lithologic
logs and additional soil borings will be necessary when
designing new recovery wells at the Hartford Site .”

evidence to support the identification of locations for any new borings at the site, as
well as to help determine what target depths to drill to.

Response to

Please refer to the Response to Comment No. 2.

Comment 7
EPA Response |EPA concurs with Apex's response to EPA Comment 7.
Section 4.0 Enhanced Total Phase Extraction Test
EPA 4-1 — Methods; Depth to water in all extraction wells is at least twice that of the |It is recommended that the report clarify the method of water removal used during the
8 Table 7 available vacuum lift, which should make the ability to remove |test to resolve the review observation. Include details such as stinger height adjustment

water from a well impossible based on the current methods
described. It is presumed that there must be some method
element(s) missing from the descriptions.

to initiate and maintain the process and the use of dilution valves to control the process.
Clarify whether an airlift method was used, and if so, describe how the method is
inherently unstable when it relies on vacuum and is a process that can easily shut down

if adequate air flow is unavailable.

Apex Response
to Comment 8

It is recognized that vacuum lift for the SVE system at the Hartford Site (with a typical maximum operating vacuum of 100 in-H20) could not recover groundwater at depths
greater than approximately 8 feet below ground surface. Therefore, an airlift method is employed wherein air moving at high velocity entrains water droplets at the air-water
interface and conveys them upward into the horizontal conveyance line. The terminal end of each stinger consists of a beveled tip which allows for continued airflow at high
velocity and reduces the likelihood of shutting down (i.e., deadheading) while the stinger is incrementally lowered. Using visual and auditory cues from water flowing through
the transparent tubing at the stinger head, the field technicians gradually lowers the stinger to a target depth within the vertical well screen, stopping when a steady flow of water
is observed within the stinger. While regional groundwater fluctuations have the potential to result in unstable flow conditions, these were not observed during the duration of
the enhanced TPE test. It should be noted that the stinger depths are periodically (as often as semi-weekly) adjusted in response to fluctuations in the groundwater table and as
such are continually in a state of flux. Stinger depths and adjustments are provided within Appendix A of the Semiannual SVE OMM Report . Section 4-1 was revised to include
this discussion regarding water withdrawal during the enhanced TPE test.

EPA Response

EPA concurs with Apex's response to EPA Comment 8.
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EPA Secondary Review Comments on
Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment . . . . fei
Sub-section Topics of Discussion Recommended Revisions
Number
EPA 4-1 — Methods; Water levels in all extraction wells are approximately 1 foot Please clarify on Table 7 the actual stinger depths versus the liquid/air interface
9 Table 7 above the bottom of the stinger tubes. It would be impossible to |position and provide the rationale for any discrepancies.

remove water via a stinger under this scenario.

Apex Response [As shown on Table 7, water levels within each of the extraction wells used during the Enhanced TPE test are approximately 1 foot below the bottom of the stingers. It is

to Comment 9 [important to understand that fluid level measurements collected within each of the SVE wells are estimated values as the vacuum must either be disrupted or shutdown prior to
gauging the fluid level within the operating wells. In the case of the three extraction wells used for the enhanced TPE test, there is a small sample port in each of the well caps
that is utilized for fluid level measurements. The cap is removed from the sample port and an interface probe is quickly lowered to air-water interface; however, this process
temporarily disrupts the casing vacuum, and likely results in lower measured groundwater elevations than those present under normal casing vacuum during operation of the
well. It is assumed that once the system vacuum is reapplied, the groundwater elevation increases such that the air-water interface rebounds to the approximate depth of the tip
of the stinger. A footnote has been added to Table 7 and the text in Section 4.1 has been modified to explain the qualitative nature of the fluid level measurements within the
operating extraction wells.

EPA Response | The method of measuring water levels within the extraction wells provides unreliable data and EPA concurs with Apex explaining that the data are qualitative. It would be more
effective to measure water levels via use of dedicated, submersible pressure transducers / data loggers.

EPA 4-1 — Methods; Water removal rates and air flows were measured once per day |It is recommended that the report clarify the limitations of data representativeness for
10 Figure 19 by temporarily connecting the 40-gallon knock-out tank and a  |water removal rates and air flow measurements obtained during knock-out tank
flowmeter to the vacuum header. The majority of the performance testing and that as a result, the water removal rates and totals volumes

measurements were performed using 5-minute intervals per day |provided are order-of-magnitude estimates.
for each well. This method would not provide reliable data
because the water removal rates and air flows during the
majority of operation would differ from those during the short-
time measurement intervals. More reliable data would be
obtained by using an electrical pump operated by level switches
and a flow totalizer to evacuate liquid from the knock-out tank
in a continuous flow fashion during the test.
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EPA Secondary Review Comments on
Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment

Sub-section Topics of Discussion Recommended Revisions
Number

Apex Response |1t is agreed that more sophisticated techniques for estimating groundwater extraction rates, such as described within Comment No. 10, may provide more accurate water
to Comment 10 [removal rates. However, the extraction wells used for the enhanced TPE test are located within North Olive Avenue (an active roadway) within the Village of Hartford and as
such, long term measurements or continuous measurements would not be safe or practical.

In addition to the water removal rates estimated using the in-line knockout tank, water removal rates were also measured within the Main Header transmitting all of the
recovered soil vapor and groundwater to the thermal treatment system located on the Premcor facility. Prior to the start of the test, the water removal rate for the entire SVE
system was 1,000 gallons per day (gpd) as recorded on February 29, 2016. During the enhanced TPE test the water removal rate increased to between 2,600 and 2,800 gpd.
Following the enhanced TPE test, the water removal rate decreased to 1,400 gpd, as recorded on March 14, 2016. Note that towards the end of the test, the river stage increased
and precipitation was recorded (a total of 0.3 inches), which would have also resulted in increased water removal rates following completion of the test. Based on the aggregate
measurements recorded within the Main Header, it is estimated that the combined water removal rate from the three wells utilized during the enhanced TPE test were between
1,200 to 1,800 gpd. The estimated average groundwater extraction rate for the enhanced TPE test using data collected from each well using the knockout tank was 1,963 gpd,
only slightly higher than the maximum that can be estimated using aggregate flowrate measurements from the Main Header. Furthermore, the variability of the daily water
removal rates recorded within the individual test wells was relatively low indicating that the measured rates were likely accurate. Based on the close agreement between the
individual well and system aggregate measurements (i.e., Main Header), it appears that the flow rates reported during the test are reasonable and are not “order-of-magnitude
estimates”. The text in Section 4-2 has been modified to include this discussion to provide benchmarks for interpreting the water removal rates.

EPA Response [EPA concurs with Apex's response to EPA Comment 10.

EPA 4-1 - Methods The report does not mention that electric well pumps were It is recommended that the report include the volumes of water evacuated from each
11 initially used to evacuate water from the test extraction wells.  |extraction well using electric well pumps.
Thus, the total removal volume was unaccounted for.

Apex Response |Electric pumps were not used to initially remove groundwater from each of the extraction wells prior to performing the enhanced TPE test, rather the existing stinger within

to Comment 11 [each of the wells was used to purge water from the well as described in the Response to Comment No. 8. The text within Section 4.1 as been modified to provide additional
detail regarding the process of initially removing groundwater from the extraction wells prior to the start of the enhanced TPE test. The amount of water initially removed using
the stinger ranged from 11.2 gallons from well HSVE-060 to 14.2 gallons from well HSVE-059, and is minor compared to the water generated during the enhanced TPE test
(approximately 20,000 gallons).

EPA Response [EPA concurs with Apex's response to EPA Comment 11.
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EPA Secondary Review Comments on
Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment . . . . fei
Sub-section Topics of Discussion Recommended Revisions
Number
EPA 4-1 - Methods|Reliable air flow measurements could not be performed during |It is recommended that the report clarify that reliable air flow measurements could not
12 the majority of the test due to the time elapsed during the use of, |be performed during the majority of the test due to unsuitable measurement
or change-out, of unsuitable measurement instrumentation. instrumentation used.

Response to |It is agreed that the air flow measurements recorded during the first seven days of the enhanced TPE test were not as accurate as measurements collected thereafter due to the
Comment 12 [high range of the Dwyer gauges (0-100 and 0-50 scfm), as discussed in Section 4-1. During the first four days of the test (March 1 through March 4, 2016) airflow was
measured using a Dwyer VFLO venturi flowmeter equipped with a magnehelic gauge that provided a broad range for measuring air flowrate (0-100 scfm) with the lowest scale
reading at 20 scfm. A smaller range magnehelic gauge (0-50 scfm) was acquired and used for measurements collected on March 7 and 8. Therefore, it is possible that airflow
was occurring between 0 and 20 scfm during the first four days and between 0 and 10 scfm on March 7 and 8th but could not be accurately measured with the magnehelic
gauges. However, it is unlikely that the air flowrates recorded between March 1 and March 8, 2016 were higher than those measured during the final four days of the test
(between 0.69 and 4.3 scfm) using the Preso® meter. The moisture content within the pore spaces between the silts and fine sands that makeup the Rand stratum would have
been higher during the first seven days of the test and decreased over the final four days of the test as dewatering and decreasing water levels (as measured in the nearby
monitoring locations) continued until March 10 and 11, 2016, when 0.3 inches of precipitation was recorded at the Hartford Site. Ideally, more accurate vapor flowrate
measurements would have been recorded during the first seven days of the test; however, this would not have impacted the outcomes of the test as the mass removal rates
remained very low even during the final four days of the test when flowrate measurements were more accurately recorded using the Preso® meter. The discussion regarding air
flowrate measurements has been revised accordingly in Section 4-2.

EPA Response [EPA concurs with Apex's response to EPA Comment 12.

EPA 4-2 — Results; Liquid level measurements in the extraction wells were only It is recommended that the report clarify the impacts of these data gaps on the
13 Table 7 performed for 3 out of 11 days, whereas they should have been |evaluation of test performance.

performed at least daily during the test. Liquid levels in the

extraction wells were also not recorded in Appendix C.
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EPA Secondary Review Comments on
Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment

Sub-section Topics of Discussion Recommended Revisions
Number

Apex Response [Fluid levels within the three extraction wells used during the enhanced TPE test were gauged daily to ensure that there was adequate open screen and to adjust the depth of the
to Comment 13 [stingers as necessary. While the fluid level measurements within the operating wells were not recorded each day, the depth of the stinger was recorded. As summarized on
Table 7, the stinger depths were adjusted only adjusted on March 4 as follows:

* HSVE-057: The stinger was lowered from 22.55 ft-btoc to 23.55 ft-btoc
* HSVE-059: The stinger was lowered from 20.40 ft-btoc to 21.5 ft-btoc
= HSVE-060: The stinger was raised from 22.55 ft-btoc to 20.60 ft-btoc.

It should be noted that a minimum of two feet of open screen was maintained within each of the three extraction wells throughout the enhanced TPE test. As discussed in the
Response to Comment No. 9, during fluid level gauging the vacuum within the operating well is disrupted resulting in lower measured groundwater elevations than those
present under normal casing vacuum during operation of the well. It is assumed that once the system vacuum is reapplied, the groundwater elevation increases such that the air-
water interface rebounds to the approximate depth of the tip of the stinger. A footnote has been added to Table 7 and the text in Section 4.1 has been modified to explain the
qualitative nature of the fluid level measurements within the operating extraction wells.

It should also be noted that the water extraction rates and fluid levels (when available) were similar between the operating wells, indicating steady state fluid level conditions
throughout the enhanced TPE test. Furthermore, the groundwater elevations within the adjacent monitoring locations (HMW-004, HMW-0248B, and MP-085B) continuously
decreased, supporting that the percent open screen was at a minimum stable and more than likely increasing in each of the extraction wells over the course of the test. The
missing fluid level measurements from the operating wells during the first several days of the enhanced TPE test would not affect the outcome nor the interpretation of the test
results.

EPA Response |EPA concurs with Apex's response to EPA Comment 13.

EPA Table 7 and The locations and distances of monitoring wells HMW-004, It is recommended that monitoring wells HMW-004, HMW-048B and MP-085B
14 Figures 4 and 5 HMW-048B and MP-085B are not locations be added to Figures 4 and 5.
shown in relation to the test extraction wells.

Apex Response | These location of monitoring wells HMW-004 and HMW-048B, as well as multipurpose monitoring point MP-085B have been added to Figures 4 and 5.
to Comment 14

EPA Response |EPA concurs with Apex's response to EPA Comment 14.
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EPA Secondary Review Comments on
Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report

Hartford Petroleum Release Site, Hartford, Illinois

Comment . . . . fei
Sub-section Topics of Discussion Recommended Revisions
Number
Section 5.0 Vapor Collection System Evaluation
EPA Figure 20. Vapor probes vacuum monitoring results. VVapor probe It is recommended that the vapor probe identification numbers be added to Figure 20.
15 identification numbers are not shown on the figure.

Apex Response
to Comment 15

The vapor probe locations and identifications that were used to create the four vacuum distribution isopleth maps for Zone 6 included on Figure 20 have been provided on
Figure 4. It would not be feasible to add the individual locations or identifications to the isopleth maps provided on Figure 20.

EPA Response

EPA concurs with Apex's response to EPA Comment 15.

EPA
16

5.2 - Volatile
Hydrocarbon
Distribution And

Mass Recovery Rates

The report lacks mass recovery rates information and related
discussions.

It is recommended that the report be modified to add information on mass recovery
rates.

Apex Response
to Comment 16

This section has been revised to state: "The mass recovery rates for Zone 6, provided on Table 2, can be summarized as follows:
= May 2015 — Mass removal rates were estimated at eight operating SVE wells and varied between 0 and 1000 pounds per day (lbs/day) with the highest mass recovery reported

within well HSVE-099.

= September 2015 — Mass removal rates were estimated at four operating SVE wells and varied between 3.3 and 550 Ibs/day with the highest mass recovery reported within well

HSVE-099

* November 2015 — Mass removal rates were estimated at four operating SVE wells and varied between 0 and 860.2 lbs/day with the highest mass recovery reported within well

HSVE-099.

= February 2016 - Mass removal rates were estimated at five operating SVE wells and varied between 0 and 371.3 Ibs/day with the highest mass recovery reported within well

HSVE-077."

EPA Response

EPA concurs with Apex's response to EPA Comment 16.
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EPA Secondary Review Comments on
Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment . . . . fei
Sub-section Topics of Discussion Recommended Revisions
Number
EPA 5-2 Re: “Operation of additional SVE wells near well HSVE-099 It is recommended that the report be modified to indicate that the additional well will
17 would likely improve mass recovery within Zone 6 .” Agreed.  |only address a small area near HSVE-099 leaving the majority of Zone 6 wells at

However, it will only address a small area near HSVE-099
leaving the majority of Zone 6 wells at present state with low
recovery rates.

present state with low recovery rates.

Apex Response
to Comment 17

Apex concurs that operation of any additional SVE well may only affect an area proximal to the additional extraction well. Therefore, as indicated in Section 5.4, Apex
recommends connecting and operating extraction wells HSVE-001D and HSVE-030S, as well as evaluating the need for an additional extraction well to the west of wells HSVE;
075 and HSVE-076.

EPA Response

EPA concurs with Apex's response to EPA Comment 17.

EPA
18

5-3 — Vapor
Recovery Using
Temporary Tubing

It is not clear whether vapor recovery using temporary tubing
has any significant effect.

Use of temporary vapor recovery tubing is not recommended in the future.

Apex Response
to Comment 18

Apex concurs that the use of temporary tubing is not recommended in the future. As discussed in Section 5-3, during the 2012 time period, mass removal rates were the highest
observed since startup of the SVE system. This is primarily attributed to historical low groundwater conditions during this time period. However, there was also a focused
effort to improve mass recovery by connecting multipurpose monitoring points, groundwater monitoring wells, and large diameter recovery wells to the SVE system using
aboveground, temporary tubing. While it is not recommended that this process be reintroduced, mass recovery during 2012 was evaluated to determine if the locations used for
vapor recovery using temporary tubing in Zone 6 would be ideal for an additional SVE well. This same approach was used when evaluating the placement of additional SVE
wells in Zone 1 as part of the optimization efforts performed in 2014. Section 5.3 has been revised accordingly.

EPA Response

EPA concurs with Apex's response to EPA Comment 18.

EPA
19

5-4 - Wells HSVE-
001S/D

and

HSVE-030S/D

Re: “Plug and abandon SVE Well HSVE-030D. ” It is not clear
what would be gained by this action. For example, this well
could potentially be used by future remedies such as Multiphase
Extraction (MPE).

Retain this well for potential future repurposing.
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EPA Secondary Review Comments on
Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment
Number

Sub-section

Topics of Discussion

Recommended Revisions

Apex Response
to Comment 19

Based on the results of the enhanced TPE test it is unlikely that extraction well HSVE-030D would be used to recover petroleum hydrocarbons from the Rand stratum in the
future. However, this well will be retained unless it is determined that a more appropriately screened well within this portion of Zone 6 would improve mass recovery and
require the use of the transmission lines that are currently connected to well HSVE-030D. A separate request to plug and abandon well HSVE-030D would be made to the
USEPA and Illinois EPA if the use of the transmission lines currently connected to this well were proposed to be used for newly installed extraction well.

EPA Response [EPA concurs with Apex's response to EPA Comment 19.
Section 6.0 Recommendations
EPA Page 6-1 See Comment 6. See Comment 6.
20 Para 2
Bullet 1

Apex Response
to Comment 20

Please refer to the response to Comment No. 6.

EPA Response [EPA concurs with Apex's response to EPA Comment 20.
EPA NA Re: “The enhanced TPE test showed that increasing the rate of |t is recommended that this text be removed from the report and be replaced with text
21 water intake would allow for sporadic operation of the deeper [that reflects the review comments provided.

SVE wells installed within Zone 6, under seasonal low water
level conditions. However, the rate of water recovery compared
to the rate of hydrocarbon mass recovery indicates that this
approach is not practicable .” The results of the test were
inconclusive due to the various deficiencies in the design and
implementation of the enhanced TPE test. Therefore, the test
results cannot be used as a basis for this conclusion.

Page 12 of 15



EPA Secondary Review Comments on
Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment

Sub-section Topics of Discussion Recommended Revisions
Number

Apex Response
to Comment 21

EPA Response [EPA concurs with Apex's response to EPA Comment 21.
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EPA Secondary Review Comments on
Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report
Hartford Petroleum Release Site, Hartford, Illinois

Comment . . . . fei
Sub-section Topics of Discussion Recommended Revisions
Number
EPA NA Re: “Therefore, Apex is recommending to continue to operate  |It is recommended that the report be modified to include specific recommendations for
22 the extraction wells in Zone 6 as described within the Final optimizing the current SVE system.

Vapor Collection System OMM Plan (Trihydro 2015) .” Without
significant changes, such as installation of a water treatment
system, the operation would have to be continued in an SVE
mode. Absent that strategic change, the current SVE system
operations could be optimized.

Apex Response [As discussed during the teleconference on August 12, 2016, the purpose of this report was to identify potential modifications for components of the vapor collection system in
to Comment 22 |Zone 6 that could be implemented given the constraints of the thermal treatment system located on the Premcor facility. While the enhanced TPE test did not indicate that
significantly increasing water intake would improve mass recovery for wells installed within the Rand stratum along North Olive Avenue, there were several other specific
recommendations that were provided within Section 6 for improving mass recovery within Zone 6 including: (1) connecting wells HSVE-001D and HSVE-030S to the Phase IlI
transmission lines, (2) installing seven additional vapor monitoring probes, as well as monitoring two additional existing vapor monitoring probes to better assess vacuum
distribution and total volatile petroleum hydrocarbon concentrations within the central portions of Zone 6, and (3) evaluating installation of two additional extraction wells, the
first to the north of well HSVE-099 and the second to the west of wells HSVE-075 and HSVE-076, based on the additional monitoring suggested in Item No. 2.

EPA Response [EPA previously recommended that the report be modified to include specific recommendations for optimizing the current SVE system. Apex reiterated several minor changes
to the SVE system operation that did not constitute true optimization of the current SVE system. These minor changes in the SVE operation as described in the current report
do not provide an effective SVE system optimization. It is recommended that Apex include a more robust SVE system optimization approach in future remedy evaluation
efforts, which should be possible within the context of a comprehensive remedial strategy. For this Zone 6 optimization effort, the Agencies recommend the installation of
additional SVE wells in areas of the system where multiple wells are not generally operable. A well screened in the North Olive somewhere between HSVE-055 and
HSVE-058; a well located between HSVE-058 and HSVE-064; a well located between HSVE-064 and HSVE-067; a well located between HSVE-067 and HSVE-076.
The distance between the proposed HSVE-001D connection and HSVE-109 appears far enough apart that incorporation of an additional SVE well west of HSVE-075
is appropriate without further evaluation.

EPA NA Re: “Connect SVE wells HSVE-001D and It is recommended that the report include a drawing that indicates how such a
23 HSVE-030S to the Phase I1l transmission lines.” connection would be performed.
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EPA Secondary Review Comments on
Apex Oil Company, Inc. Response to USEPA Comments

Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report

Comment
Number

Sub-section

Hartford Petroleum Release Site, Hartford, Illinois

Topics of Discussion

Recommended Revisions

Apex Response
to Comment 23

A separate deliverable that provides plans and specifications for connecting wells HSVE-001D and HSVE-030S to the Phase 11 transmission lines will be prepared and
submitted to the USEPA and Illinois EPA upon approval of this recommendation and meeting with the Village of Hartford to review the proposed construction activities. The
detailed plans and specifications would then be used to solicit bids from subcontractors.

EPA Response

EPA concurs with Apex's response to EPA Comment 23.

EPA
24

NA

Re: “While concurrently abandoning extraction wells HSVE-
001S and HSVE-030D .”

Retain well HSVE-030D for potential future repurposing.

Apex Response
to Comment 24

Please refer to the response to Comment No. 19.

EPA Response

EPA concurs with Apex's response to EPA Comment 24.

Page 15 of 15



ENVIRONMENTAL

October 13, 2016

Ms. Michelle Kaysen

United States Environmental Protection Agency Region 5
Mail Code LU-9J

77 West Jackson Boulevard

Chicago, Illinois 60604

RE: Response to USEPA’s Secondary Review Comments on Apex Oil Company, Inc. Response to
USEPA Comments, Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization
Report, Hartford Petroleum Release Site, Hartford, Illinois

Dear Ms. Kaysen,

212 Environmental Consulting, LLC (212 Environmental), on behalf of Apex Oil Company, Inc. (Apex),
received USEPA's Secondary Review Comments on Apex Oil Company, Inc. Response to USEPA
Comments, Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization Report (Secondary
Review Comments) on October 4, 2016. Within the October 4, 2016 correspondence, the USPEA
provided an additional comment in response to Apex’s response to USEPA’s Comment No. 22
regarding the Vapor Extraction System Effectiveness Zone 6 Optimization Report, Hartford Petroleum
Release Site, Hartford, Illinois (Zone 6 Optimization Report). Apex appreciates this opportunity to
respond to USEPA’s Second Review Comment. USEPA’s initial Comment No. 22, Apex’s initial
response, and USEPA’s Secondary Review Comments, are provided below as background.

USEPA Comment No. 22: It is recommended that the report be modified to include specific
recommendations for optimizing the current SVE system.

Apex Response to USEPA Comment No. 22: As discussed during the teleconference on August
12, 2016, the purpose of this report was to identify potential modifications for components of
the vapor collection system in Zone 6 that could be implemented given the constraints of the
thermal treatment system located on the Premcor facility. While the enhanced TPE test did not
indicate that significantly increasing water intake would improve mass recovery for wells installed
within the Rand stratum along North Olive Avenue, there were several other specific
recommendations that were provided within Section 6 for improving mass recovery within Zone
6 including: (1) connecting wells HSVE-001D and HSVE-030S to the Phase Il transmission lines,
(2) installing seven additional vapor monitoring probes, as well as monitoring two additional
existing vapor monitoring probes to better assess vacuum distribution and total volatile
petroleum hydrocarbon concentrations within the central portions of Zone 6, and (3) evaluating

212 ENVIRONMENTAL CONSULTING, LLG l 816 DELTA AVENUE iCINCINNATI, OHIO 45226
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installation of two additional extraction wells, the first to the north of well HSVE-099 and the
second to the west of wells HSVE-075 and HSVE-076, based on the additional monitoring
suggested in Item No. 2.

USEPA Secondary Review Comment: EPA previously recommended that the report be
modified to include specific recommendations for optimizing the current SVE system. Apex
reiterated several minor changes to the SVE system operation that did not constitute true
optimization of the current SVE system. These minor changes in the SVE operation as
described in the current report do not provide an effective SVE system optimization. It is
recommended that Apex include a more robust SVE system optimization approach in future
remedy evaluation efforts, which should be possible within the context of a comprehensive
remedial strategy. For this Zone 6 optimization effort, the Agencies recommend the
installation of additional SVE wells in areas of the system where multiple wells are not
generally operable. A well screened in the North Olive somewhere between HSVE-055 and
HSVE-058; a well located between HSVE-058 and HSVE-064; a well located between HSVE-
064 and HSVE-067; a well located between HSVE-067 and HSVE-076. The distance between
the proposed HSVE-001D connection and HSVE-109 appears far enough apart that
incorporation of an additional SVE well west of HSVE-075 is appropriate without further
evaluation.

Apex Response to USEPA’s Secondary Review Comments: Specific recommendations for
optimizing the operation of the soil vapor extraction (SVE) system within Zone 6 were included
within the draft and revised Zone 6 Optimization Report. These recommendations included the
installation of two new SVE wells (HSVE-108 and HSVE-109), in addition to connecting and activating
two existing extraction wells (HSVE-001D and HSVE-030S), which have been inoperable, to the Phase
[Il transmission lines in Zone 6. In total, Apex recommended bringing four additional SVE wells
online in Zone 6, as shown on the attached Figure 1, resulting in a total of 29 extractions wells that
would be potentially operable in Zone 6. For reference, only 12 extraction wells were operated in
Zone 6 between April 2015 and September 2016.

The proposed locations for the additional SVE wells were selected based on a review of the total
volatile petroleum hydrocarbon concentrations measured in the North Olive stratum during quarterly
effectiveness monitoring, coupled with the mass recovery from the operating extraction wells.
Specifically, Apex’s proposed expansion of the vapor collection system targets areas with elevated
total volatile petroleum hydrocarbon concentrations and low mass recovery rates. A summary of the
range of total volatile petroleum hydrocarbon concentrations reported in the monitoring locations
and the mass recovery rate within the operating extraction wells between the second quarter 2015
and third quarter 2016 are summarized on the attached Figure 1. This figure also includes colored
isopleths depicting the distribution of total volatile petroleum hydrocarbons measured during the
November 2015 quarterly effectiveness monitoring event.
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Besides expansion of the extraction well network, Apex recommends installing and routine
monitoring within seven new vapor monitoring probes, as well as two existing multipurpose
monitoring points (MP-106A and MP-109B) as part of the quarterly effectiveness monitoring
program (Figure 1). This would allow further evaluation of the fixed gas and total volatile petroleum
hydrocarbon concentrations, as well as vacuum distribution within the central portions of Zone 6.
The intent is to collect additional routine monitoring data to determine if further optimization of the
vapor collection system would be beneficial within this portion of Zone 6. The operation of four
additional extraction wells and routine monitoring within nine additional vapor monitoring probes
and multipurpose monitoring points constitutes optimization of the current SVE system.

To address any remaining concerns by the Agencies, Apex has evaluated USEPA’s recommended
locations for the installation of four additional extraction wells along North Olive Avenue within the
North Olive stratum "where multiple wells are not generally operable”. Specifically, the USEPA
recommended the following:

= A well located between HSVE-055 and HSVE-058
» A well located between HSVE-058 and HSVE-064
= A well located between HSVE-064 and HSVE-067, and
» A well located between HSVE-067 and HSVE-076

The location of the four additional SVE wells were considered in the context of: (i) total volatile
petroleum hydrocarbon concentrations measured within the effectiveness monitoring network since
the second quarter 2015, (ii) the location and mass recovery rate of petroleum hydrocarbons within
the current operable SVE wells since the second quarter 2015, and (iii) the location of the four
extraction wells which Apex proposes to add to the SVE system, specifically wells HSVE-001D, HSVE-
030S, HSVE-108, and HSVE-1009.

Based on this evaluation, Apex concurs with the installation and connection of two additional SVE
wells in the northern portion of Zone 6 between HSVE-055 and HSVE-058 and between HSVE-058
and HSVE-064. This will increase the total number of new operating wells to six within Zone 6,
reflecting more than a 50% expansion of the operating wells in this portion of the Hartford Site. The
two proposed locations, designated HSVE-110 and HSVE-111 on the attached Figure 1, are within
the extent of elevated total volatile petroleum hydrocarbon concentrations and reduced vapor
recovery using existing extraction wells. Note that it will be difficult to install these wells within
North Olive Avenue, as the roadway was recently repaved by the Village of Hartford. However,
installation of these two wells on private property at locations proximal to North Olive Avenue may
be more feasible and acceptable to the Village of Hartford. The two proposed extraction wells
(HSVE-110 and HSVE-111) are depicted on Figure 1 to be in close proximity to North Olive Avenue,
but the actual location may be modified during design and/or installation.



ENVIRONMENTAL

MS. MICHELLE KAYSEN
OCTOBER 13, 2016
PAGE 4

At this time, Apex does not support installation of additional wells between existing wells HSVE-064
and HSVE-067 or between existing wells HSVE-067 and HSVE-076 because such additional wells
would not improve mass recovery or provide additional protection to residents located in these
portions of Zone 6. The area between existing wells HSVE-064 and HSVE-067 does not exhibit high
total volatile petroleum hydrocarbon concentrations and an additional well would not optimize the
system'’s performance. Furthermore, an additional extraction well located between existing wells
HSVE-067 and HSVE-076 would be redundant in light of Apex’s previously proposed extraction well
HSVE-109 (see Figure 1). Based on available data, it is unlikely that siting the two additional SVE
wells within the North Olive stratum at the proposed locations would result in substantial recovery of
additional volatile petroleum hydrocarbons. However, following the installation of the four additional
wells (HSVE-108 through HSVE-111) and the new connection of the two existing wells (HSVE-001D
and HSVE-0309), if the routine effectiveness monitoring data suggests that additional extraction
wells would substantially increase volatile petroleum hydrocarbon mass recovery, then Apex will
include further recommendations for optimizing the vapor collection system in Zone 6 within the
semiannual reports summarizing operations, monitoring, and maintenance activities for the SVE
system. Recommendations for optimizing the SVE system in other portions of the Hartford Site were
recently provided within the draft Semiannual Soil Vapor Extraction System Operations, Maintenance,
and Monitoring Report, October 2015 through March 2016, Hartford Petroleum Release Site, Hartford
lllinois (212 Environmental 2016).

If you have any questions regarding this response, please contact Paul Michalski at (513) 430-1766 or
me at (307) 760-1803.

Sincerely,
212 Environmental Consulting, LLC

Shannon Thompson, P.E.
Senior Chemical Engineer

Attachment

cc: James F. Sanders, Apex Oil Company, Inc.
Tom Miller, lllinois Environmental Protection Agency
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ATTACHMENT C

USEPA EMAIL DATED OCTOBER 14, 2016, APEX OIL
COMPANY INC. RESPONSE DATED OCTOBER 26, 2016,
and USEPA FINAL CORRESPONDENCE DATED
OCTOBER 27, 2016

ENVIRONMENTAL
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October 27, 2016

Via email
To: Paul Michalski, 212 Environmental
Shannon Thompson, 212 Environmental
James Sanders, Apex Oil Co.
From: Michelle Kaysen, US EPA
Subject: Draft Soil Vapor Extraction System Effectiveness Zone 6 Optimization

Report, Hartford Petroleum Release Site, Hartford, lllinois

On October 13, 2016, Apex provided a response to EPA’s secondary comments on the
Draft SVE Zone 6 Report. EPA commented on that response via email on 10/14/16 and

Apex responded on 10/26/16 via email. That exchange in reproduced below for the
record.

In response to EPA’s last comment regarding the dynamic nature of the vapor plume(s),
Apex suggested that plume behavior could exhibit changes due to “the presence of
alternate petroleum hydrocarbon sources.”

To more specifically highlight the Agency’s point, EPA is attaching historic HWG vapor
plume maps (EVS maps) depicting FID readings within the North Olive Stratum
between January 2009 — February 2011. The dynamic nature of the soil vapor plume
is site-wide and has existed throughout the course of EPA’s involvement in various
investigations. These maps demonstrate the high degree of variability associated with
vapor movement.

Although Apex acknowledges other variables beyond alternate sources, the dynamic
nature of vapor movement or migration at Hartford is extensive both spatially and
temporally.



Email exchange between EPA and Apex on 10/14 and 10/26, respectively:

EPA:

As clarification, the revised report (Aug 2016) did not propose to install HSVE-108 and 109. It proposed
to connect the existing wells, 001D and 030S, and to “furtherevaluate placement of two additional SVE
wells....the necessity...will be further considered.” The Agencies believe these wells are necessary and
agree with your response provided.

Regarding the two wells requested by the Agencies on the southern leg of the North Olive St line, the
following information was considered:

Referencing the Semiannual SVE OMM Report (9/9/16), there appears to be some discrepancies
between Table 2 and Appendix A. For example, for some wells Table 2 reports “well was not operating
during this time period”; however, Appendix A contains reporting data.

-HSVE-74 on Table 2 is reported as not operating during November 2015. App. A shows that on

11/18/15, this well measured 530 ppmv TVPH.

-This should be resolved to provide for a more transparent review of data.

Apex:
Soil vapor samples are collected within Tedlar bags from SVE wells on a monthly basis and field screened
for total volatile petroleum hydrocarbons (TVPH) and fixed gases (oxygen, carbon dioxide, and methane)
in accordance with the procedures outlined in the Final Vapor Collection System Operation,
Maintenance, and Monitoring Plan (VCS OMM Plan) dated September 4, 2015. Soil vapor samples are
collected from any extraction well with an exposed screen (i.e., unoccluded with groundwater),
regardless if the well is being operated or not operated. However, if the screen interval within an
extraction well is determined to be occluded with groundwater, then a soil vapor sample is not collected
for field screening purposes.

Collection of measurements to estimate the flow rate within an extraction well is only performed if the
well is operating at the time that monitoring is performed. Within Appendix A of the Semiannual Soil
Vapor Extraction System Operations, Maintenance, and Monitoring Report, October 2015 through March
2016 (Semiannual SVE OMM Report, October 2015 through March 2016), operating wells will be
reported with a header valve position that is greater than 0% (with the exception of SVE wells that
contain a straw stinger) indicating that the well was open and had an applied vacuum at the time the
measurement was collected. For wells with a straw stinger, the main header valve position will
generally be set at 0%, as the vacuum is directed through the straw stinger. In these cases, the straw
stinger valve position would indicate whether the well was operational. As reported in Appendix A of
the Semiannual SVE OMM Report, October 2015 through March 2016, the header valve and straw
stinger valve positions (reported in columns W and X, respectively) for SVE well HSVE-074 (which
contains a Viton stinger), was reported at 0%, and therefore this extraction well was not operating on
the date in question (November 18, 2015). However, the well screen within HSVE-074 was not occluded
with groundwater and therefore a soil vapor sample was collected within a Tedlar bag for field screening
purposes on this same day. The well was subsequently brought online on November 20, 2015 and
operated until December 29, 2015.

To calculate mass recovery, both the flow rate and TVPH concentration need to have been collécted
from an extraction well, preferably on the same day. As noted on Table 2 included in the Semiannual
SVE OMM Report, October 2015 through March 2016, extraction well HSVE-074 was not operational in
November 2015, consistent with the notes included in Appendix A. For clarity, future summary tables



will include the TVPH field screening results irrespective of the operational status of a well during a
monitoring event.

EPA.:

Within the area of concern, HSVE-73 has measured >10,000 TVPH according to Table 1 of the OMM Plan
(9/2015), presenting summary data from 2014 — mid-2015. There is no data available for HSVE-73 in the
2016 SVE OMM report. HSVE-68 measured between 100-1,000 TVPM between 2014 — mid-

2015. Again, there’s no data available from the SVE OMM report. It is possible that this area is
impacted by the transient nature of the vapor migration within this area regionally.

Apex:

As described, soil vapor samples are not collected for field screening purposes from SVE wells if the
screen interval is occluded with groundwater. The screen interval in extraction wells HSVE-068 and
HSVE-073 were occluded with groundwater and therefore these wells were not operated between
October 2015 and March 2016. Therefore, there was no field screening or flow rate measurements
collected from these wells over the reporting period, as shown in Appendix A of the Semiannual SVE
OMM Report, October 2015 through March 2016.

It is important to note that when evaluating areas that may be underlain by petroleum hydrocarbons,
field screening results reported from the multipurpose monitoring points and nested vapor monitoring
probes is considered more representative of subsurface conditions compared to the screening results
collected from the extraction wells. TVPH concentrations measured within operating SVE wells may be
biased high due to the extended pneumatic influence of these wells. Furthermore, extraction wells
HSVE-068 and HSVE-073 are screened in the Rand stratum. The USEPA recommended installation of
additional extraction wells in the shallower North Olive stratum within this portion of Effectiveness Zone
6. Vapor monitoring locations screened in the North Olive stratum near extraction wells HSVE-068 and
HSVE-073 include monitoring points MP-123S, MP-1245/M, and MP-126S/M. The maximum TVPH
concentration measured in these locations since April 2015 is 159 ppmv, which is not indicative of a
significant source of volatile petroleum hydrocarbons. As discussed, routine monitoring will be
performed in the North Olive stratum in this portion of Effectiveness Zone 6 to determine if conditions
might warrant installation of additional extraction wells in the future.

EPA:

The multipurpose monitoring point TVPH data presented on the attached figure doesn’t appear to
correlate with the November 2015 data presented in the SVE OMM Report, App. F1. Where can this
data, used for the attached Figure 1, be located?

Apex: :

Attached is a summary of the November 2015 screening results used to develop the TVPH isopleths
depicted on the figure included within the response to the USEPA Secandary Review Comments. There
were three locations with collocated wells screened within the North Olive stratum that were used to
generate the TVPH isopleths on this figure (multipurpose monitoring points MP-1245/M, MP-1265/M,
and 1275/M). At these three locations, the TVPH concentrations measured within the middle
monitoring location (designated as “M”) was used for creating the isopleths.

It should be noted that the TVPH concentrations that are provided in parentheses next to each
monitoring location on the figure included with the response to the USEPA Secondary Review
Comments represent the range of TVPH screening results measured between May 2015 and September



2016. The TVPH data recorded during each of the effectiveness monitoring events is also provided in
the corresponding semiannual SVE OMM reports.

EPA: .

You stated that multiple lines of evidence where used in the placement of the proposed SVE wells,
including dissolved phase and LIF. Although the recent dissolved phase sample from the shallow unit at
MP-85 is non-detect, that is the only sample collected from this area during the dissolved phase
investigation (212 July 2016). Regarding LIF data, it does not appear as if any of the 2013 LIF borings
were collocated with the 2005 LIF investigation in this area (Figure 17 LCSM). However, the 2005 ROST
investigation showed that south of HROST-010, the borings demonstrated a very small shallow LIF
response. HROST-76 had a small response at 4’; HROST-15 had a small response at 14.5’; and HROST-22
had a small response at 17, ‘

Apex:

The USEPA is correct that the nearest monitoring location where dissolved phase data is available within
the North Olive stratum is reported from monitoring point MP-085A. There are not any other
groundwater monitoring wells or multipurpose monitoring points screened within the North Olive
stratum that can be sampled along North Olive Avenue between East Birch and East Cherry Streets. The
remaining monitoring locations in this area are constructed with between 1/8-inch or 1/2-inch diameter
tubing from which a representative groundwater sample cannot be collected.

The USEPA is also correct that a collocated laser induced fluorescence boring was not installed in this
portion of Zone 6 in 2013. However, there does not appear to be any measurable fluorescence
response within the North Olive stratum present in borings HROST-015, HROST-022, or HROST-076
during the investigation performed in 2004. The depths that are identified by the USEPA in these three
borings are simply the call-out locations that were randomly selected by the operator during installation
of the borings. The scale on the graphs showing the individual waveforms on the right hand side of the
attached logs, indicates individual waveform response between 0.000 and 0.001 volts at these shallow
depths, which is indicative of a background fluorescence response. The scale is similar on call-out No. 4
at a depth of 56.47 feet on the log for HROST-015. The combined fluorescence waveform for each of
these borings indicates that petroleum hydrocarbons are first measured at a depth of approximately 30
feet below ground surface.

EPA:

Given the ROST data, the dissolved phase data point, the general TVPH trends in HSVE-64 and 67, we
can agree to the request to omit additional wells in this area with the condition that monitoring data
will be used to reevaluate the need later.

Apex:
Apex will continue to monitor TVPH concentrations in this portion of Effectiveness Zone 6 during routine
effectiveness monitoring events.

EPA:

However, the draft Combined Effectiveness Monitoring Plan doesn’t contemplate a robust monitoring
program within this area. Currently monitored are: MP-85, MP-122, MP-123, MP-124, MP-126, VMP-
64. The proposed revision to the monitoring network removes all but two of those probes (MP-85 and
VMP-64), both of which are proposed for quarterly maonitoring. In the absence of new wells, particularly



since very little extraction is happening between Birch and Cherry, we request the monitoring network
retain MP-122 -- MIP-126.

Apex:

As described in the Combined Effectiveness Monitoring Plan, dated October 7, 2016, based on analysis of
the effectiveness monitoring results collected since the second quarter 2015, multipurpose monitoring
points MP-112 through MP-130 have a higher frequency of leakage compared to the other monitoring
locations. Shut-in testing and the integrity of connections within these multipurpose monitoring points
cannot be confirmed prior to collecting vapor samples for field screening. Therefore, Apex
recommended removing these locations from the effectiveness monitoring well network. In lieu of
sampling these multipurpose monitoring points, Apex proposed the installation of four vapor monitoring
probes in this area (VMP-112, VMP-117, VMP-118, and VMP-119), as well as including existing
multipurpose monitoring point MP-106B as part of future effectiveness monitoring events. Apex
believes that these modifications to the effectiveness monitoring network will provide more
representative data for evaluating TVPH concentrations in the North Olive stratum in this portion of
Effectiveness Zone 6.

EPA:

We do believe, from historic vapor monitoring, that vapor migration throughout the village has
demonstrated a non-static condition. Plumes can be seen to come and go within areas depending upon
conditions; however, the stratigraphy in this area may be having a limiting effect on that vapor behavior
in the shallow units.

Apex:

Changes in LNAPL thickness, dissolved phase concentrations, and vapor phase concentrations are
currently being considered in Effectiveness Zone 1. It is possible that (1) redistribution of historical
LNAPL releases associated with the Hartford Site or (2) the presence of alternate petroleum
hydrocarbon sources could result in changes in volatile petroleum hydrocarbon concentrations within
the vadose zone, as well as changes in the migration pathway into overlying structures. There are
several other factors that could also explain changes in the vapor phase concentrations in a particular
area over time including significant fluctuations in groundwater elevations or changes in SVE system
operations resulting in “non-static conditions”. Fluctuations in LNAPL thicknesses, dissolved phase
concentrations, and volatile petroleum hydrocarbon concentrations will be considered as part of the
comprehensive conceptual site model for the Hartford Site, but it is likely that data gaps will remain,
which may be the focus of additional data collection and analyses in the future. Collecting routine
monitoring data from the effectiveness monitoring network will identify “non-static conditions” and
may also help in resolving this data gap moving forward. '



TABLE 1. TVPH SCREENING RESULTS, EFFECTIVENESS ZONE 6 212 ENVIRONMENTAL CONSULTING, LLC

HARTFORD PETROLEUM RELEASE SITE, HARTFORD, ILLINOIS

Location Zone Strata Date
MP-029A Zone 6 N. Olive 11/17/15
MP-037A Zone 6 N. Olive 11/17/15
MP-041A Zone 6 N. Olive 11/17/15
MP-042A Zone 6 N. Olive 11/17/15
MP-085A Zone 6 N. Olive 11/17/15
MP-116S Zone 6 N. Olive 11/18/15
MP-117S Zone 6 N. Olive 11/18/15
MP-118S Zone 6 N. Olive 11/18/15
MP-120S Zone 6 N. Olive 11/19/15
MP-121S Zone 6 N. Olive 11/18/15
MP-122S Zone 6 N. Olive 11/18/15
MP-123S Zone 6 N. Olive 11/18/15
MP-124M Zone 6 N. Olive 11/18/15
MP-125S Zone 6 N. Olive 11/18/15
MP-126M Zone 6 N. Olive 11/18/15
MP-127M Zone 6 N. Olive 11/19/15
VMP-064M Zone 6 N. Olive 11/14/15
VMP-064S Zone 6 N. Olive 11/14/15
VP-004S Zone 6 N. Olive 11/15/15

lof1l

TVPH
(ppmv)

420,000
11
0
40
92
160,000
185,000
75,000
150,000
13,500
13
8
18
13
6
8
64,250
168
110,000

Notes:

TVPH - total volatile petroleum hydrocarbons
ppmv - parts per million by volume

Nov2015_FID_Concentrations_formatted



ROST Fluorescence Response Data

Site: Village of Hartford Operator: ddeleon
Client: Clayton Group Services Fugro Job #: 0303-0921
Date/Time: 2/17/2004 @ 2:32:11 PM Max fluorescence: 77.21% @ 33.68 ft
ROST Unit: 1 Final depth BGS: 68.35 ft
HROST-15
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